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Final Report to the United States Navy Office of Naval Research on

Contract No. N0OOO14-77-G-006
N \

”';~This report covers work completed at Southampton only during the
period January to October 198§} Although it would have been valuable
to céllect the output una;f aur ONR contract for the whole of its
duration, it will be clear from this document that the product of this
research programme has been so extensive that it is essential to
restrict the scope of this report. It should, therefore, be read with

our earlier periodic reports.

The format adopted is one we have used before as follows:

J—The work covered is included under three distinct, and to some

-tent unrelated research effort areas, vis:

\ﬁ;&) An exploration of the use of in situ techniques in completing
molecular analyses of working electrode-electrolyte systems.

This field embraces:

Al, g)x-ray measurementg (Prof. M. Fleischmann and Dr. J. Robinson)

A2, C;l;aman studies)}(Prof. M. Fleischmann and Dr. P. Hendra)

< and &2_ Infrared methods; (Dr. A. Bewick).

Q) g) A long term investigation of the properties of microelectrode

systemi)(Prof. M. Fleischmann), and
20

Qo wd C€) A study of the role of molecular entanglement in dictating the

properties of polymer solids, (Dr. P. Hendra).
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%n each area considerable progress has been made and we therefore

offer as a report a set of abstracts of papers either already

published or to appear in the very near future Many readers will

find some of these papers of potential value./kere this is the

case would they please write to one of the principal investigators
expressing their interest in particular papers and photocopies or

reprints as appropriate will be mailed to them promptly.

Accession For i 1
NTIS GRA&I Eg—

DTIC TAB
Unanncuncead
By

_Distritution/

Availalility Codes 7
‘Avail onifor

Dist ' coceinl

| | : ,




RAMAN SPECTROSCOPIC AND X-RAY DIFF RACTION STUDIES OF

A
ELECTRODE-SOLUTION INTERFACES
@ .M- FLElSCHMANN:‘P. GRAVES, [. HILL, A. OLIVER and J. ROBINSON
Chenustry Depariment, University of Southampion, Southampion SO9 SNH (England)
! (Received 29th July 1982) 1
|
A_ ' ABSTRACT

Surface-enbanced Raman scattering (SERS) of adsorbed water species has been obtained at roughened
silver eloctrodes: these species are always coadscrbed with anions. The spectra obuined with adsorbed
cyaside and iodide ions are used to illusurate this behaviour. For the latter system it is shown that the
water molecules seen by SERS are in the solvation shells of the alkali metal coun:erions. The spectra dus
1o cosdsorbed water, chloride and pyridine aad-reinterpreted and it is shown that the potential
dependence of the spectra correlate with changes in the differeatial capacitance; preliminary data for
SERS oa palladium clectrodes are also given. .

It is shown (hat whereas Raman spectra give information about the short-range order and euviron-
'ment of species adsorbed at clectrodexsclutica interfaces, ia situ X-ray diffraction measurements
(INSEX) give informatica about the longer-range order. Measurements are illustrated by the UPD of lead
on sdver aad it is shown that ‘here again the change in suucture of the solvent in e intesface may be
observed.

, :
| S Elecirogas) Crvmi i (a3 JECuéve! (NC
El.evier Sequcis 3.4 Lausanne - Pointed 1o The Netneriunds

A RAMAN SPECTROSCOPIC STUDY OF THIOUREA ADSORBED ON
SILVER AND COPPER ELECTRODES

N OFLEISTHMANNU IR HILL an2 G. SUNDHOLM *°

Depar:men: of Cacmure.. The Lancrsit,, Southampior Sir SNH tGres: b o

tReceived 2oth Junuan 1553,

ABSTRACT

adsc o (hicurs . : s clectrodes has *ha s :

‘ The adsery um;;l fecured 1o silver and copper clevirodes havthzia iudies using sutlace eananced
gr N a e - H .

‘aman scaitertng The results show that thicurea 1y adsoroed via suipnur, aticw pH values e adorhed

tiaoured fepans unprotonaied hut tie spaCtral niznsity o appreciably higner ond additiona cand,

arising from poisor.amnns are obsenved. - i
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Elactrochumea Acia. Vob. 28, No. 11, pp. 1345-1533. 1983 001) 4686.33 $3 00 + 0.00

Praiad 18 Grest Beitam. € 198). Pergamon Preus Lid.
r.
@ A RAMAN SPECTROSCOPIC INVESTIGATION OF THE
ELECTROPOLYMERIZATION OF PHENOL ON SILVER
ELECTRODES
A-— 2 M. FLEISCHMANN', L. R. HiLL', G. MENGOLI® and M. M. MUsiani?

'Department of Chemistry, The University, Southampton SO9 SNH, UK.

3[stituto di Polarogratia ed Elettrochimica Preparativa del CNR, Corso Stati Uniti. 35100 Padova, ltaly

(Received 22 February 1983)

! : Abstract— The characterization of the electropolymerization of phenols on silver (both in the presence and

H absence of amines) shows that the process is closely similar to that observed on 1ron. Raman spectroscopy

: shows that amines displace phenovide ions which are adsorbed flat on the substrate. This displacement of
phenoxide by amine explains the formation of thick protective films.

Volume 97, number 4.5 CHEMICAL PHYSICS LETTERS 27 May 1983

SURFACE-ENHANCED RAMAN SCATTERING FROM SILVER ELECTRODES:
: POTENTIAL AND CATION DEPENDENCES OF THE VERY-LOW-FREQUENCY MODE

H 2 M. FLEISCHMANN, LR, HILL and J. ROBINSON
Department of Chemistry, The University, Southampton SO9 SNH, UX

Received 13 February 1983; in final form 25 March 1983

The' very-low-{requency mode observed in SERS experiments near 8 cm ™! is shown to shift both with the nature of
the cation and with potential. The assignment of this mode to acoustic vibrations in the metal is discussed with respect to
the chemical specificity of the shifts.




Lectrochmuce Acse, Vol. 28, No. 10, pp. 1325-133). 1903, 0013 468683 $1.00+0.00
Printed s Gremt Bnam. © 1983, Pergamon Fress L1d.

THE SYNERGETIC EFFECT OF BENZYLAMINE ON THE
CORROSION.INHIBITION OF COPPER BY
BENZOTRIAZOLE

M. FLEISCHMANN, L. R. HiLL

Department of Chemistry, The University, Southampton S09 SNH, UK.

G. MeNGoL! and M. M. MUSIANI

Istituto di Polarografia ed Elettrochimica Preparativa del CNR, Corso Stati Uniti, 35100 Padova, ltaly
(Received 16 December 1982)

Abstract—Passivating films, formed by the anodization of copper in alkaline benzotriazole (BTA) solutions,
have been investigated. Addition of benzylamine to the anodizing solution was found to lead to much faster
passivation and greater corrosion resistance in aqueous chloride. These passivating films appear to consist
mainly of a [Cu(lBTA,], polymeric network.

A RAMAN SPECTROSCOPIC STUDY OF QUINOLINE AND
ISOQUINCLINE ADSORBED ON COPPER AND SILVER ELECTRODES

@ s M. FLEISCHMANN LR. HILL and G. SUNDHOLM *

Departmen: of Chemustry, Unwersity of Southampion, Southampion SO9 SNH (Great Bruain)
(Received 19th January 1983; in revised form 6th April 1983)

ABSTRACT

The adsorption of quinoline and isoquinoline, examples of one class of organic addiuves with postible
applicauons ua copper refining, oo silver and copper electrodes 0 0.2 M K,SO, and 2 M H, SO, has been
studied using in situ Raman spectroscopy and elrctrochemical measurementis.

The results show that the adsorption of the quinolives in K ,50, soluton depends on the potential
with respect to the p.zc. of the metal. The effecnoted are more pronounced in the case of isoquinoline.

In 2 M H,SO, the results show that the quinoline ions form ;on pairs a1 the clecirode surface. The
changes in the SERS spectra on addition of C1~ 10 the solutioa clearly indicaie a displacement of SO~
by Q1™ to leave a quinclinium-chloride surface complex. It is concluded that additives of the 1ype studied
are Likely to be adsorbed as ion pairs in acidic plating baths.
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J. Electroanal. Chem., 146 (1983) 353-365
Elsevier Sequoia S.A., Lausanne - Printed in The Netherlands

SURFACE ENHANCED RAMAN SCATTERING FROM SILVER
ELECTRODES: FORMATION AND PHOTOLYSIS OF CHEMISORBED
PYRIDINE SPECIES

M. FLEISCHMANN and LR, HILL
Department of Chemistry, The Unicersity, Southampezm S09 SNH (Great Britain)
(Received 26th July 1982; in revised form 12th Ocuzber 1982)

ABSTRACT

An investigation of the nature of the adsorbed species at a silver electrode surface in aqueous alkali
halide solutions containing pyridine has shown t=st both strongly bound Lewis acid coordinated
(chemisorbed) pyridine and weakly bound (physisccoed) pyridine are adsorbed at the interface; the
conditions for the formation and destruction of t=e chemisorbed species have been defined. In the
presence of specifically adsorbed halide the physisorted pyridine has been found to be in equilibrium with
an adsorbed form of water.

J. Electroanal. Chem., 146 (1983) 367-376 367
Elsevier Sequoia S.A., Lausanne - Printed in The Netherlands

THE OBSERVATION OF SOLVATED METAL IONS IN THE DOUBLE
LAYER REGION AT SILVER ELECTRODES USING SURFACE ENHANCED
RAMAN SCATTERING

M. FLEISCHMANN and LR. HILL
Department of Chemistry, The University, Southampton S09 SNH (Great Britawn)
(Received 2nd August 1982)

ABSTRACT

The SERS spectra of water observed when halide ions are adsorbed 1o roughened silver electrodes is
shown to be dependent upon the nature of the supporting electrolyte cation. This cation dependence as
well as the potential dependence for any given cation are interpreted as being due 10 the progressive
desolvation of cations with increasing radius and with increasingly negative potentials, the cations being
adsorbed as solvent separated ion pairs.
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The effect of Trttoa' on_the slectropolymerisation

of phenol; an ianvestigation of the adhesion of

zoatings using surface enhanced Raman scattering(SERS)

5. Yengoli, M.¥M. Musiani and B. Pelld,
Istituto di Polarografia ed Elettrochimica Preparativa

2el CYR, Corso Stati Uaiti, 33100 Padova, ltaly.

M. Fleischmann and I.R, Hill, Departmeat of Chemistry,
The loiversity, Southampton SO9 35NH, U.K.

(Etecr ochim. Rk - va press)
Assiract
The physical properties aad adhesion of protective

ix* se-modified polyoxyphenylene costings, slectroformed

~gitu onto metal substrates, have been found to be greatly

IV

=s=oved by the addition of small quantities of the surfactant
T=-zon to the electrolyte. The rdle of Triton is investigated
2a-=g infrsred and Raman spectroscopic techaiques. Triton 1is
2:=ad to be present both at the metal substrate surface and
1:spersed throughout the polymer, becomsing chesically bonded

<> =he polymer after curing im air.
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An Investigation of Cu‘ Acetylide Films on Cu Elsctrodes:

7. Electrocheaicsl and Razsn Spectroscopic Apalysis of

the Film Forastion
by

L. M. Abrlntel., M. Fletschmson, I.R, Hill and L.M¥. Peter,
Departeent of Cheaistry, The University, Southampton S09 SNH,
Great Sritain

and
M. Mengoli and G. Zotti,
Istituto di Polarogrsfia ed Elettrochizica Preparstiva del CNR,
Corso Stati Uniti, 35100 Padova, Italy.

Abatract

The synthesis of copper (1) phampiacetylide films
directly onto a copper substrate from solution is des-
cribed. Filns of controlled thickness may be grown
electrocheaically. Ramsn spectrs of adsorbed phenyl-
acetylene (surface enbanceq) and of the fila (resonance

eahsnced) are also reported.
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Simultaneous Raman Snectroscopic and Differential

Double Layer Capacitance ‘easurements of Pyridine

Adsorbed on Roughened Silver Electrodes

by M. Fleischmana, P.R. Graves, I.R. Hill and J. Robinson

Department of Chemistry, Tue University, SQuthamp:op s09 SN

Abatract

It 1s shown that differential double layver !
' capacitance data can be obtained simultaneously with

the recording of the Raman spectra of adsorbates at

a8 roughened silver microelectrode. The use of such

data to provide {nformation about the structure of

the silver electrode/aqueous KC1(0.1M)/ pyridine(O.1¥)

llntertaco is demonstrated.
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Submitted to J. Phys., Cheam.

The Use of Platinum Microelectrodes for Electrochemical

Investigations in Low Temperature Solution-Solid Eutectic

Mixtures and Glasses of Non-aquecus Solvents.

-
A.M. Bond , M. Fleischmann and J. Robinson.
Department of Chemistry, The University,

Southampton SO9 5NH, England.

-
On leave from Division of Chemical and Physical Sclences,
Deakin University, ¥aurn Ponds,

Victoria 3217, Australia.

ABSTRACT

Platinum microelectrodes of radius less than lyim enable 1
steady state voltammetric measurements to be made at temperatures
down to the freezing point of the solvent (eutectic mixtures) even

in the absence of supporting electrolyte. At lower temperatures,

where the ""glass"” phase is formed, voltammetric measurements can
still be made in the absence of electrolyte. The possibility
of making such zeasurements using a two electrode coanfiguration
results from the very low Chmic iR drop associated with the use !
of platinum microelectrodes of such small radius. Data are
presented for oxidation of ferrocene 1im acetonitrile at tempera-
tures from 25°C to the temperature of the solutton-solid eutectic
mixtures and i@ an acetonitrtle '""glass” at -78%. {easurements
oa the same oxidation process down to the tecperature of the
acetone and dichloromethane eutectics are also presented. The
coabination of electrode radius £ 1La and low temperature glasses

should facilitate studies in electron transfer urhindered by

cheaicsl reactions following the charge transfer




Submitted to J. Electroanal, Chenm.

Voltammetric measurements using microelectrodes ia highly dilute

electrolyte solutions: theoretical consicerations

A M. Bond‘, M, Flei{schmann and J. Robinsoa.

Department of Chemistry, The University, Scuthampton S09 5NH, England

-On leave from Division of Chemical and Physical Sciences,
Deakin University, Waurn Ponds,
Victoria 3217, Australtla.

Abstract
Lpseract

It 13 shown that the steady atate voltamretric behkaviour
or uncharged substrates for the unusual conditions of highly
dilute support electrolyte can be simply determined 5y using
spherical aicroelectrodes. Okmic losses are small and calculable
S0 that simple two-electrode cells can be used. The reverse
process of the discharge of in ion of the dilute electrolyvte iy
Aot symmetric with respect o the voltammetry of uncharged sub-
strates (due to migzration effacts) but again leads to simple
voltammogranms. The use of slectrodes of small dizersions shere~

fore opens the ¥ay for the study of a wide range of new gygta=my
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RAMAN SPECTROSCOPY OF PYRIDINE ADSORBED
ON ROUGHENED B PALLADIUM HYDRIDE ELECTRODES

M. FLEISCHMANN, P.R. GRAVES, I.R. HILL and J. ROBINSON
Department of Chemistry, The University, Southampton SO9 SNH, UK

Received 8 December 1982

SERS spectra of pyridine and CO adsorbed on roughened 3 PdH electrodes have been obtained. The potential
dence is shown to be similar to that at a silver electrode. The method for obtaining the roughened electrodes is ct
appears to require chemical control of the redeposition of pailadium metal.

Submitted to J. flecirsanal. Chex.

The Applicatizn of Vicrcelectrodes <o the S:.zv ¢ Homogenecus

Processes Coupled o0 Elecircde React:ons. 7farz ! £C' ang CT

Reactions

.
M. Fleisch=azz, F. lLasserre, J. Rcdiason and D. Swan
Depart—ent of Chemistry, The Uzniversity,

Scuthampien 359 3NH, Ingland.

.
J. Robinscn, Depart-ent cf Phaysics,

Var#ick Univers:ity, Coventry CVi TAl

- Abstract

A new rechnigque for the deterzination of the kinetics
of fast first order, or pseudo first order, hczogeneous
chenical reactions coupled to hetercgeneous electrot tracsfer
reactions at electrodes is presented. This technigue

igvolves the recordizg of steady state current voltage curves

at finite disk microelecirodes and asn analysis of the limiting
current i3 terxzs of a spherical diffusion field. To decozstrate
this approach, platinuz =tcroelectrodes of radii in the rarge
0.3.m 0o 25.2 have been used {c a sizple tvo electrode ccafigura-
tion to study a ce reactios, hydrogen evolution from aqueous

acetic acld solutiorns, and an ec' reaction, the oxidation of

ferrocyanide in the presence of azidopyrine. In both cases

the derived rate constants agreed closely with those obtained

by other z0re conventicnal means.




Submitted to J. Am.Chem. Soc.

Electrochemistry without a supporting electrolyte in non-

aqueous solvents using platinum microelectrodes.
2

AM, Bondl. M. Floischmunuz and J. Robinson
2. Department of Chemistry, The University,

Southampton S09 5NH, England.

Division of Chemical and Physical Sciences,

Deakin University, Waura Ponds, Victoria 3217, Australia.

ABSTRACT

Restrictions placed on applicaticas of electrochenistry
by the perceived need to add aa electrolyte may be overcoce ia
the case of neutral colecules by the use of microelectrodes,
Ia this work the oxidatioo of ferrocene ta the ferrociaiun
cation at platiaug ajcrcelectrodes of radius 25 to 0.3 Lo is
reported uader steady state conditions ia acetoaitrile witbout
a supportiag electrolyte. A two electrode rather taaa poteatio-
stated taree electrode zeasuring system must be used to zioiazize
pooblets assoctated sita noise. with an clectrode radius of
25 Lm o4 10-3H ferrocene concentratioes, the diffiston c¢aptrolied
1izttiag curseat 13 essencially the saze (slignt caaage 1a Jdiffuslon
coefficieat) :9 in the presence 9f electrolyte. doeever, the scuape
{3 distorted by chaic IR drop. with radit less thaa 1 .2 and/or
at loser concectraticns of ferrucece, 1R frcp elfrecs rw greatly
ainizized aad coavent:oaal zlecirocnesical lata ire chtaiced in
the abdsence of any celiberately added elaitrolyte., la principle
thild oxidativa process sho:ld e 3tudled under corditioes ¢f the
theoratically (nteresating ozZe-10a prodlea, duc secoadary hezical
reaci:sns ¥ith traced of water, other trpurities, 3r the 3sscivent
ttaelf, ire Geitaved 0 pruiduce counditions equivalent =o the presen:e

of 2a extrezely it1luce supporecing electrolygte. The proposed

hodology hased on the uze 07 atvroelectrodes shoulld lead to
azoifcaticas of 2levtrochendstry 1o flelild such 19 zunituriag ot
cke3tsl reactiony 1o high rastetance organic solveats, t(:asurezent
of Jlfiuslon corgficients and other Jata it zero tonie streagth, 2aaid
an 23LL1ty 1 aaalyttoal Spplicatiofs to e eliotroches=t . al detec-
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J. Electroanal. Chem., 148 (1983) 147-160 ’ 147
Elsevier Sequoia S.A., Lausanne - Printed in The Netheriands

A STUDY BY ELECTRbCHB\llCALLY MODULATED INFRARED 5
REFLECTANCE SPECTROSCOPY OF THE ELECTROSORPTION OF '
FORMIC ACID AT A PLATINUM ELECTRODE i

A “5 | B.BEDEN *, A. BEWICK and C. LAMY *

i Department of Chemustry, University of Southampton, Southampton S09 SNH ( England) \
(Recetved 31st August 1982; in revised form 24th November 1982)

ABSTRACT

EMIRS is a new spectroscopic technique which has been shown to be very useful for the “in situ™
idenufication of adsorbed species at the electrode-clectrolyte interface.

This work is a first attempt to compare the qualitauve results given by EMIRS to the quanutative
3 determination of the adsorbed laver, as obtained by conventional electrochemustry.

Systemauic investigations of the intluence of the electrochemical parameters on the spectral character-
istics have shown that the so-called CO species, which are detected by EMIRS dunng the chemusorption
i of formic actd on a Pt electrode, are the domunant species over 4 large potenual range during which the
coverage reaches a maximum ind constant value.

J. Electroanal. Chem., 150 (1983) 505-5i1 505
l 7 Elsevier Sequoia S.A., Lausanne - Panted in The Netherlands

A COMPARATIVE STUDY OF FORMIC ACID ADSORPTION ON A
PLATINUM ELECTRODE BY BOTH ELECTROCHEMICAL AND EMIRS
TECHNIQUES

8. BEDEN

Laboratoire de Chimie 1. Elecirochimie et Interactions, Université Je Pouters. 40 uvenue Ju Recteur Pineun,
860)22 Piners (Frunce)

A, BEWICK

Chenustry Depariment. The Unicersity, Southampton SO0 SNH (Great Britain)

C. LaMY ‘ :

Laboratore de Chinue 1, Electrochime et Interactions, Umcersité de Poters. 400 guenue Ju Rectenr Pineate,
86022 Puers ( France)

(Received 16th August 1982; in revised form 3rd January 1983) i

ABSTRACT

In order 1o make the IR reflectance spectroscopy quantitative, the vanation of the elecirochemically
muodulated infrared reflectance spectrum characternstics with the electrode potential 1s explored. compara-
tively 10 the vamaton of the Jdegree of coverage of 3 Pt elevirode by adsorbed intermediates. as
determined by conventional elevctrochemical method. N

4
1
4




Surface Science, in press,

. @ An Infrared Study of the Electrosorption of

Isotopic Mixtures of CO on Pt

1
4

A. Bewick and M. Razaq

% Department of Chemistry

Southampton University
— : Southampton, S09 5YH

England.

J. W. Russell
Department of Chemistry

Oakland University

Rochester, Michigan 48063
U.S.A.

Abstract
12 13 . .
Infrared spectra of ~CO - CO nixtures adsorbed on polyecrystalline
platinum electrodes from 1M H,S0, solutions have been obtained by EMIRS,
electrochemically modulated infrared spectroscopy. Spectra for variable

12 1 , . .
co - 3CO ratios at constant saturation coverage and for fixed

; 12CO - 13CO ratios at high coverage show a single bipolar EMIRS band
indicative of a highly coupled system. Lower coverage mixed isotopic
samples with greater than 307 13CO produced spectra with two bipolar bands.

A simple three parameter model for calculation of infrared band contours

was used to determine whether dipole-dipole coupling or through-metal

{ vibrational coup’ . more important. The observed spectra were best
explained by a ¢ »1 with coverage independent [orce constants;
thus contributions wough-metal vibrational coupling appear less

i important than dipole-dipole coupling. The'essential differences between

-

the coverage dependence and the potential dependence of the spectra supports

this conclusion.

e




J.Electroanal .Chem., in press.

A COMPARATIVE STUDY OF FORMIC ACID ADSORPTION ON
A PLATINUM ELECTPODE BY BOTH ELECTROCHEMICAL AND
E.M.I.R.5. TECHNIQUES.

A-3

*
Laboratoire de Chimie 1,Electrochimie et Interactions, Université de

* i L4
B. BEDEN , A. BEWICK , and C. LAMY ,

Poitiers,40 avenue Adu Recteur Pineau, 86022 POITIERS (France)
**Chedistry Department, The University,SOUTHAMPTON $S09 SNH (Great Britain)

ABSTRACT

In crder to make the IR Reflectance Spectrosccpy quantitative, the .
variation of the E.M.I.R. Spectrum characteristics with the electrode potential {
is explored, comparatively to the variation of the degree of coverage of a Pt 1
electrode by adsorbed intermediates, as determined by conventional elecirochemical
method.

Hepninted T The Tourral -t PR al U hermiars fyns sn b
Coprrght @ Tun. by the Ameran Chemac gl Seens and Fepitontond b fuormssads ot Bl cqrordy cwner

Intrared Spectrum of CO on a Piatinum Electrode in Acidic Solution

Josl W. Aussel,

Department of Cremestry, Oskiana Urevarsny. ROChes!er Mchgan 48063 A_. 3

John Overend,* Kerin Scanion, Mark Severson,
Oeparyrem of Chermwrry. o 3 55455

and Alsn Bewick
Deparynent of Chemuswy. S Unwersty, S Englang May 17, 1982 inFopi Form e 9 1982

Polarization-modulated infrared reflection sbsorption spectroscopy ha< been used to measure the spectrum
of adsorbed CO on & platinum electrode 1n both 1 M H.50, snd 1 M HOIO, saturated with CO gas This s
the first direct measurement of the infrared band of adsorbed CO on an active electrude and definitivels establishes
the dependence of the band savenumber on electrode potential as the primary source of the urusual bisignate
band previously obeerved with electrode-modulated infrared spectroscopy
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IN-SITU INFRARED SPECTROSCOPY OF THE
ELECTRODE /ELECTROLYTE SOLUTION INTERPHASE

A BEWICK
Deparimens of Chemustry, The Uiversity, Soushcmpton (Great Bruain)
(Reseved 27th October 1982)

INTRODUCTION

The spectacuiar progress made in recent years in studies of the structure of and
adsorption at the metal ‘vacuum interface using siructure-sensitive, Spectroscopic
methods is now beginning to be maichzd for the electrode/electrolyie solution
wnterphase by the developmnt of in-situ spectroscopy methods to comple ment the
ex-sutu, tugh vacuum techruques. The aciievemsnts of Surface Eshanced Raman
Spectroscepy, SERS [1). are well known and pow external specular reflectance
winf;ared spectroscopy is firmly established. Thus, interact:on betweer electrochem-
istry and other arcas of surface science is possible at a level which providss the
greatest progress 10 the understanding of the structure and oriematicn of, and
bonding 1n. adsorbed species as well as their inleracuons with the surface and wath
cae another An advantoge uaique to electrocherustry, the ability 10 use e
electrode potenual 10 “fins-tune” the eiecwronic properties of the atorzs in the metal
surface, car be of considerable assisiznce 1n unraveling probiems conuecied with
sarface /adsorb2te end adsorbate/adsorbate interacuons and helps 10 compensate
fur the speaial problems pr d by electrochemical systems
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Intrared Spectrum of CO Adsorbed on a Platinum Electrode

Josl W. Russell, 5
Deparvnent of Cremary Qeasnd Lawersty. Aochesiy Mcongen 48063 —
Mark Severson, Kerin Scanion, John Overend,*

Dugarorent of Chemay Uneersmy of Minesow. bnneaooss Myvesol 55455

and Atan Sewick

of Cremzy. & - y. S  Enguang August 16 1982
in Frai Form Seclember 20 19821

Pularization-modulated infrated reflection-abmorpiion spectroscaps has been used to measure directly the infrared
spectrum nf CO adsorbed on the surface of a platinum electrude in the presence of an electrolyvte, either 1 M
H.S0,0r 1 M HCIO, The band due to the CO-stretching vibration has been found to shift with applied potentiat
moving to higher wavenumber us the electrade potential 1s made more pusitive. The band shape and the bard
ares remain essentially unchanged when the potential is changed over the range 13630 mV ' NHE) The resulie
are interpreted as evidence that. in the case of CO on Py there 1s 8 sygnsficant contribution w coverage-dependerit
shifts from electrochemical interactions between subsirate and adsorbate

7 Electraunul Chem . 142 (1982 34% 356

Elverier Sequow 8 A Luusanne - Pronted in The Netherlands o

INFRARED STUDY OF ADSORBED SPLCIES ON ELECTRODLES:
ADSORPTION OF CARBON MONONIDE ON Pi. Rh AND Au

B BEDEN *. A BEWICK. K KUNIMATSL ** 4nd ¢ LAMY *
Departmiens ot Chemastrn Lanernts o Sumthumpron Suuthumpren Si% S\NH 1L
tReveined 2Kih May 1982,
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ABSTRACT

Infrared spectes of adsorbed speuies 3t the supd aqueous ele.

teclvie interface ae o
the agyrption of €O . oue ate repusted (ollowing

o0 platfum rhodium and gold ele, trudes VIAE 1N situ el it hemicalhs modulated

IR spevtronops Simianties €xest with the corttypanding wilid- gas interfaes g e
(I'v @ hrearhy Bonded species 13 formed absorbing neae oG am ' on Pt 26
M oon Ay
-
c...‘—'-'.:;f':::]:‘:ff.‘..' v'n:“l‘t:‘l:w CO spevies are sl present and derevted st 180 cm LR
(h €O, prodwed by CO o1ud " de
SHE)

Wiem ' on Rhand 2120
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observed in both glassy and sezicrystalline polyzers.
The high dezree of molecular orientation ir the skin is
trought to cause dizensicral instability and prezature
fracture under iapact and flexure'~ 7

In an stteapt to proiuce a soligd Specizen under
conditions which are as fully as possitle contrelled
end understocd, we have devised a laberatory experizent
whers a polyzer is flowed under well centrslled corditicns

through 2 cylindrical carillary die then sclidified

ty cocling in a rerroducible zarner.

STRESS ~ INDUCED CHATN RUPTURE IN LINEAR POLYETHYLEWE:-
AN TNFRA-EED STUDY.

C.l. Barmond and P.J, Bentrs  VZkh o HAWillo 1
Chemistry Department, Southampton University, Southazpton. and H.i, Willis E

Adbstract:-
The scission of polysthylene Zolecules under stress in a polymer

film wvas studled. It is proposed that the rupture of such molecular
chains may be investigated utilising infra-red spectroscopy, since
the radical initiated reaction of rupture in polyrer chains may
terminate via the production of stable ungaturated end groups,

mainly in the form of carbonyl species. L

Increases in the carbonyl absorption were detected and the trecis,
with respect to sample thicikness, the atmosphers in vhich the sazples
were drawn, and the effect of the actual extent of drawing were evaluated.
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